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Control of Image Intensifier 



Field of the Invention 

The present invention relates to the field of Image Intensifies and their 
control systems in general, and to methods and means for reducing the common 
phenomena of "glare" or "bloom" inherent in Image Intensifies. 

Background of the Invention 

An image intensifier is an electronic device that produces a radiation 
pattern electrically amplifies an image focused on the photosensitive surface of 
photo cathode and presents the amplified image on a fluorescent screen at the 
output .One wide spread major application of Image Intensifiers is its use in 
night vision devices serving the military as well as other law enforcing agencies. 
Under very low illumination conditions, an image intensifier is capable of 
collecting and exploiting the low count of photons available in the environment 
and intensifying their image by factors of 50,000 to 100,000 times, providing 
good observation conditions in otherwise dark, barely illuminated 
neighborhoods. 

However, image intensifying technologies are susceptible to harmful 
"glare" or "bloom" phenomena. Due to the fact that the entire field of view (herein 
after FOV) is intensified uniformly, a locally brightly bright illuminated source can 
"blind" the system, causing and may even cause permanent damage to the 
system; Image intensifier. The damage is caused by the light of the bright 
sources when intensified by approximately hundred thousands factor. It is 
focused on the photo cathode. 

To prevent occurrence of such potential damage, the gain of the image 
intensifier is decreased or the gating (exposure) time is shortened. Employing 
said reduction techniques; it is possible to protect the tube - albeit by doing so 
we evidently reduce the brightness of the entire image - potentially resulting in 
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deterioration of the user's night surveillance performance. Note that providing 
protection from over bright sources by gating the number of collected incident 
Photons that would be amplified, or automatic brightness control that reduces 
the power of intensification, are applied uniformly to all the field of view and thus 
the overall performance deteriorates due to lowering the sensitivity and the 
contrast qualities of the system image. Moreover, bright light sources create an 
add.t.onal interference due to the intensification processed image - namely the 
appearance of a halo around the displays of the bright areas. 

The implementation of a micro mirror array coupled to associated optics 
m order to control the intensity of the "intensification processed" light displaying 
the .mage is described in patent US 6,069,352. A control circuit determines 
whether a pixel's intensity is above or below a preset threshold level. In case it is 
above it, the corresponding elements of the micro mirror's array will deflect the 
mcdent light at that specific area, thereby eliminating saturation of the image 
•ntensifier from those pixels. Namely - the remainder of the image is unchanged 
and used for continued viewing. A continuous feedback loop monitors the 
-ntensity level of the pixels and actively controls .the incident light governed by 
the micro mirror array. J 

The technology described in above cited US patent employs a Micro 
M.rror Array (referred to as "MMA" in the terminology of that patent) for its 
operat,on. This device is also known in the field by the acronym DMD (Digital 
Micro Mirror Device) and appears in the literature also as MEMS (Micro Electro 
Mechanical System), as well as MOEMS (Micro Opto Electro Mechanical 
Systems) and of late also as "reflective spatial light modulator mirrors" - herein 
after: reflective MEMS. 

Such reflective MEMS's can be commercially purchased of the shelf for 
example from Texas Instruments, Inc. In the application as described in the 
above mentioned documented patent for using the reflective MEMS, there is a 
bu,lt ,n drawback: moving (shifting) one or more reflective MEMS mirror/s of the 
m,cro mirrors array, requires a given duration (time). We are referring to the 
elapsed time associated with the rotation of the mirror around a hinge a 
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movement that calls for an appropriate response (reaotion) time which is the 

nZ Pte „r "T u : wan,ed s,are is deflec,ed fr ° m - **»• 

npu, piane - unto which the ref.eo.ive mirror was reflecting initially. Naturally 
Hie movement, which iasts for some time, generates a "smearing- of tbe g(ar J ' 
■Oh, over substantia, portion of image ,n«ensifle,s input piane. This Watg" 
s enhanced by the image intense itsefl, as iong as the giare o, the iigm k eT PS 
°n the image intensifler en, ra nce piane, that is, unti, « willfe 0 ta y 
deflected away from the entrance plane. 

r*r„ ^T" kn0W " "'^ " implemented * * technology known and 
recognized as "the flipping pixel .., wnich „ „ Q0 _ ^ ™J* 

enables forming an array o, meohanica. nano - opfica, shutters tha, aiiow a fas, 
comro. of whatever part of the area of a targe, tha, wil, receive «he desired ^igna 
ad, „on and of me area ,ha, would no, receive it and mis subjec, ,o high sp «a 
esoluhon, A shutter array comprises a matrix of opttea, shutters £. ^ 

IZ 1 S ° UrCe 3 ,ar96 '- °" e ° f » he * 

endowed by an ON" state mat a||ows (lgh , (Q ^ « 

terge,, and an "OFF" state tha, blocks the ligh, from the source and « 
from impinging on the targe,. prevents it 

This referred to -other technology- is also known as "Micro Electro 

z sssr (mems ' s) and a,s ° as ' ,Mi ° ro opt ° — ~ 

MEMS, Such !f rr' SS,Ve SPatia ' ,i9h ' miCr ° S (hereina " er: 

MEMS ). Such a technology is described, per instance, in the article "Bi -stable 

Flat Panel Display Based on a 180° or preferred 0° on-cr „ 

1M „ , orprererreao - 90° Flipping Pxe" bv Flixel 

Ltd. Company (at its site: WWW.flixel.com). 
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Summary of the Invention 

cont ^ Pr ° POSed inn0Vat, "° n diSdOSed * he PreSent inven «°" cables to 
centre, the amount ef fight that enters the input tube of an image intensifier from 

a specfic observed area. The capabi.ity to centre, the amount of light entering 
the .™ Intensffier enab , es tQ ach|eve opt|mgi operatjon 9 

Z7T ~ m 93in ° r 6XP0SUre Peri ° dS 6Ven When ^ — ces are 
located ,ns,de the FOV, and this with resizab.e degrading the quality of the 
overall scene image. 

These beneficial capabilities are achieved by the technology of present 
nvenhon, by facing a means that regies fhe " qu an,«y of light" enZg 
me image intensifler, in accordance with specific areas of intense bright light 
wfccMhe new means manages to detect using a confro, and feedbal circuit 

in accordance with the present invention, the Kght regulating means might 

MEMs " ,ranSm ' SSiVe MEMS COmPOnen, (and " 0t ° n * a ~ 

MEMS component, - ,ha, is positioned in the optica, focus plane o, the arena 

be,g the subject of surveillance or observation, and inserted before the photo 
sens, tlV e area o, the image intensifier - in accordance with the specfile 
configuration of implementing the invention, 

feedb^ 'T meanS ' hat regU ' ateS ,he **• nam ^ the ««« «d 

bZ ', T es " as previously ' the cited imase — « ***** 

eteteT »h 9 aPeaS ' ^ ln additi ° n a " ^ P~ng means tha, 

ento r ,H ^ bri9M " 9ht *" WerS dete0ted the image 

enab.es selective operation of the .igh, regulafing means in said intensely bright 
light areas in order to influence th» u • 

intensifier. 9 be '" 9 ' eCeiVed * ,he ima 9 e 

MEMs!! 6 T"" eari ' er ^ °° nf, 8 urati °" * W'ying a reflective 
MEMS component, the present invention upgrades i, by having the control and 
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feedback circuit operate the image intensifier in a "gating mode", thus managing 
to time the light intensifying provided by the image intensifier to the specific time 
slot after deflecting the light rays emanating from the intensely bright light areas 
away from the input plane of the image intensifier was essentially completed. 
5 In another preferred configuration of the present invention, the image 

intensifier is endowed with the capability of operating in a gating mode. The 
system is integrated into a surveillance system that is based on gating imaging, 
with or without an auxiliary source of light that illuminates the target (for 
example, a laser beam source), for obtaining timed light reflections from the 
10 target. 
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Brief Description of the Drawings 

The present invention will be more fully understood and appreciated by 
noting the following detailed description, taken in conjunction with the drawings 
in which: ' 

Drawing No. 1 is a schematic illustration of a passive night sighting 
system, wherein one configuration of the present invention is embodied, namely 
regulating the light that enters specific areas of the image intensifier by 
employing a light regulating means of the reflective MEMS type, where in 
addrtion, the control and feedback circuit device is simultaneously actuating the 
image intensifier in a gating mode, timing the light intensification provided by the 
■mage intensifier to the time slot after deflecting the light rays emanating from 
the intensely bright light areas away from the input plane of the image intensifier 
was essentially completed. 

Drawing No. 2 is a schematic illustration of a passive night viewing 
system, wherein a second configuration of the present invention is embodied 
namely regulating the light that enters specific areas of the image intensifier by 
employing a light regulating means of the transmissive MEMS type component. 

Drawing No. 3 is yet another schematic illustration of a passive night 
s.ght,ng system, the one illustrated in Drawing No. 2, wherein the transmissive 
MEMS type component is positioned as an integral part inside the image 
intensifier - at its input plane area. 

Drawing No. 4 is yet an additional schematic illustration of another 
version of a passive night viewing system, the one illustrated in Drawing No 2 
wherein the control and feedback circuit means is based on an image sensor 
that is embodied by a CCD/CMOS camera and that is positioned at the output 
focal plane of the image intensifier area. 

Drawing No. 5 is one more presentation of a schematic illustration of an 
add,t,onal version of the passive night viewing system presented by Drawing No. 
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4 whe re ,n the ^nsmissrve MEMS type component iS positioned as an Integra, 
part .nside the image intensifier - at its input plane area. 

svst. N °' 6 ' S ' SChema,i ° illUS,ra,i ° n " 3 passive dewing 

system, where,n a third configuration of the present invention is embodied 

namely regulating the light fha, enters specie areas o, me image intense, by 

emp,oy,ng a „ght reguiating means of the reflective MEMS type component 

where , n addition the Ugh, undergoes polarization, and wherein the conL a 

feedbacK circuit, s operating the image intensifier in a gating mode, for timing the 

ir a n ; h iT: provided by ,he imase in,ensmer «° ^ *» *«* — 

from T t T rayS emana " ng fr0m in,enSe,y Dri9ht «~ -ay 
from the input plane of the image intensifier was completed. 

Drawing No. 7 is a presentation of a schemafic illustration of an additional 
version of the passive nigh, viewing system presented in Drawing No 1 wherein 
the received light beam is folded at its direction by 180°. 

Drawing No. 8 is a schematic illustration of combining a system for 
con.ro.,,ng light amenabie to be intensifled by an image intensJr in accordant 
w,.h the present mvenfion, with a planar optics technology, such that a display of 
the ,n,ens,fied image in pianar packaging mode is enabled, to be viewed joi fly 
by both the eye of an observer and a camera focused to it. 
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Detailed Description of the Drawings 

Referring to drawing No. 1. , The drawing is a schematic illustration of a 
passive night viewing 10. .n this system 10, a reflective MEMS type component 
30 performs the regulation of light that enters the image intensifier 20. 

Photons 35 that are reflected from the surrounding environment to the 
objective lens 40, are not received directly by the image intensifier 20 but rather 
directed first through an intermediate route to impinge on tilt mirror 45 by it 
towards spatial light modulators 50, located at the focal plane of image 
mtensifier 20 and implemented by reflective MEMS made of an array of micro 
mirrors 55. 

The micro mirrors 55 control the number of photons entering different 
selected areas of image intensifier 20 in a known way that is described for 
example in patent US 6,069,352 - the contents of which is hereby incorporated 
by reference. 

Through lens 60, image intensifies 20 receive the photons being 
reflected from mirrors 55. 

The intensified light 65 following its path through image intensifier 20 is 
directed towards a splitter component 70. This splitter component 70 splits the 
intensified image and projects it in parallel towards two directions. In one 
direction it is aimed a. the viewer's system 75 (in the iliustrated example, this is 
the human observer's eye), whereas the second beam is directed towards 
■mage sensor 80, which might be for example a CCD camera or a CMOS 
device. Note also that the iliustrated person's eye 75 can be replaced by a 
display screen or by means to transfer the image onwards, say to a remote 
viewing implement. 

"" age sensor 8 ° institutes the first component of the control and 
feedback circuit means 85 thai operates -in a selective manner - the reflective 
MEMS mirrors 55. .mage sensor 80 receives the intensffled image and detecte 
intense bright light sources in the arena under surveillance. 
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Image processor 90 is connected to image sensor 80 and performs 
analysis of the image received by image sensor 80. A light source whose 
intensity is higher than a selected preset threshold Value will be defined as "a 
source of intense bright light" for the sake of treatment by the system. The 
analysis designates the specific area/s; one or more, in which intensely bright 
light sources were detected that appear in the image received by image sensor 
80, applying them to the relevant sectors in the reflective MEMS mirrors 55 
array. 

In other words - the detection of sources of intense bright light at a 
specific spatial position over the image that was received by the image sensor 
80, necessarily indicates a reflective projection that arrived from the mirror/s, 
one or more, whose specific location/s is/are also specific and known. This one 
to one correspondence assignment of the location of the point causing the 
"glare" or "bloom" and the specific mirror or group of mirrors, enables the 
desired selective operation of mirrors 55 through the control and feedback circuit 
component 95. For example, it is possible to limit the routing of the light from 
that specific mirror or group of mirrors for a selected defined time slot, so that 
the image received at the viewer's system 75 shall not be degraded nor be 
20 subjected to "glare" or "bloom" emitting from that region. 

An essential feature that characterizes the present invention in regard to 
the reflective MEMS based configuration illustrated in Drawing No. 1, namely the 
configuration in which the light regulating means is of the reflective MEMS 30 
type component, is in the arrangement by which the control and feedback circuit 
25 means 95 operates in addition (97), image intensifier 20 in the desired gating 
mode. 

Operating the image intensifier 20 in the gating mode is conducted in 
order to achieve correct timing of the light intensification by image intensifier 20 
to coincide with the time slot that was essentially completed, of deflecting the 
» light rays emanating from the intensely bright light areas away from the input 
plane of the image intensifier. If, say, intense light regions would have been 
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detected, namely entities that would have caused glare and degrade the quality 
of the image or even cause damage to the intensifier tube, the image processor 
90 would have shut down the image intensifier 20 for a definite period of time 
that is essentially equal to the time that would have been necessary for 
deflectmg one or more reflective mirror/s of the micro mirrors array 55 i e 
move them away from the state of routing the beam to the input opening' plane 
of the ,mage intensifier to a state of routing the beam to a far away direction (e 
g. , to a light trap - not shown in the illustration). 

To recapitulate - the above discussion relates to switching the image 
•ntensfierfor a temporary duration to a switched off (i. e., shut down) condition 
th,s time being equal to the time duration that would have been required for the 
rotat,on of the mirror around a hinge, a movement that call for a relatively long 
reaction and operation time, a continuous action that would last until the glare of 
the „gh< is deflected from the input plane region of me image intensifier 20, unto 
which the reflective mirror was pointed in the beginning. 

In this manner, the reception of a "smearing" glaring light over the input 
Plane region of the image intensifier 20 is prevented, and as derived from it the 
smearing radiation is no. intensified by the neutralized (shut down) image 
intensifier 20, as long as the intense bright light causing glare was not deflected 
away and driven entirely out of bounds from the input plane region of the image 
intensifier 20. a 

The image processor go switches the image intensifier 20 back to its 
norma, intensifying state, after the said short period (approximately 10 
milliseconds) terminates, namely the time required for the reflective MEMS 30 to 
vary the position of its micro mirror/s (one or more), in the zones in which light 
beams emanating from the intense bright light regions are impinging (which are 
the beams causing the bright zones in the intensified image). 

Any professional in this field would understand, that image intensifier 20 
m,ght also have an additional gating capability (and not only for shutting down its 
operation during the time slot in which the mirrors are moving in the reflective 

""*»"*■ The system might be. for exampie, a part of an observation 
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and surveillance system that is based on gated imaging with or without an 
■uxtay illuminating souroe that illuminates a targe, (for example, a laser beam 
source), for receiving timed light reflections from the illuminated target. 

..lustra,^ T n0W t ° DraWi " 9 2 - DraWlng Na 2 iS a sc « 
illusfrahon of a pass,ve night viewing system 210, wherein a second 

configuration of the present invention is embodied, namely regulating the „gh 
that enters specific areas of the image intensffler 220 by employing a ligh 
regulating device of the transmissive MEMS type component^ 230. 

In the specific configuration illustrated in this drawing, the image sensor 
280 component is located substantially parallel to the line o, sfcht (LOS) of ,he 
image intensifier 220 and receives in =>„ :^ , 

from th. u. ■ rece 'ves, in an independent mode, light reflections 

from the area be,ng observed. Any professional in this field would understand 

TZTo "r. 00 ""' ^ ^ f ° r 3 ^ — "° exist s 

nd! , H aWm9 1 ' C ° nCUrren '^ 3ny pr ° feSsional •* "* would 
understand, that „ is possibie to locate me intensely bright light sources in the 

in whilT SeWed ' a,S ° ^ SmP,0yin9 3 °°" ,rol *"* ^ me 
n which the ,mage sensor receives the image from a splitter a. the output the 

-ge .ntensifler (in a similar fashion to the, iliustrated in drawing No T-n a 
r 0 9 f U r WWCh ™* - — ntty observe the 

from ,ne !T "* *" ^ inVemi ° n ' Ph ° ,0nS 235 4hat are »»•«" 
from the surrounding environment to the objective lens 240 are no, received 

MEMS 23a he ' ma9e intenSmer ^ ^ ^ - - ^ a — e 

roc _ Ine result of ,ts ( the transmissive MEMS) short 

response reaction time (approximatelv 1 ae ™ ^ 

MH'oximateiy i us as compared to the 10 us inherent 
with reflective MEMS configuration). 

does not ad ?" al ^ t0 ^ IS ^ ° Perating the MEMS 

does not nvolve "passing" and "smearing" of the light beams whose arriva. t 

the said mput p.ane of the image intensifier one wishes to prevent. See he 
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innovative approach of the present invention for solving this problem, by 
referring to the configuration illustrated in drawing No. 1. 

Image intensifier 220 receives the photons passing through transmissive 
MEMS 230 and lens 260. Once again, any professional in this field would 
understand, that image intensifier 220 may have the gating capability with or 
without an auxiliary source that illuminates the target (for example, a laser beam 
source), for obtaining timed light reflections from the selected target. 

The intensified light arriving from the image intensifier 220 projects the 
image unto the viewer's system 275 (in the illustrated example - a person's 
eye). 

Image sensor 280 (for example, a CCD camera or a CMOS device) 
constitutes the first component of the control and feedback circuit means 285 
that selectively operates the transmissive MEMS 230. Image sensor 280 - in the 
current configuration (see drawing No. 2) is independently viewing the same 
field of view that is concurrently observed by image intensifier 220. Image 
sensor 280 detects intensely bright light sources located within its field of view. 
Image processor 290 is connected to Image sensor 280 and performs an 
analysis of the image received by image sensor 280. In accordance with the 
stipulations of the present invention, the analysis relates the specific area/s, one 
or more, in which intensely bright light sources were detected within the sector 
under observation, with the respective sectors in the transmissive MEMS 220 
array. 

In other words, detecting an intensely bright light point at a specific 
location of the image received by image sensor 280, of necessity points at and 
shows that light was in addition transferred in parallel - also through one or 
more specific passages in the transmissive MEMS 230, whose positions are 
also specific and recognized. This one to one corresponding relation between 
the location of the glare source in the image that was observed by the image 
sensor 280, to the specific passage or group of specific passages through the 
transmissive MEMS 230, enables selective operation of the transmissive MEMS 
230. Selective operation which is implemented by the control feedback 295. For 
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example ,» ,s possible »o limit me paS5age of |igM from ^ ^ 
group of passages for a certain selected du rati on of time, so ,ha, the image 
being received at the viewer's viewing system 275. shall no, be impaired by 
glaring light from that same area. 

Referring ,o Drawing No. 3, Drawing No. 3 is a schematic illustration of an 
additional version 310 of the passive nigh, sig h , ing syslem which „ il|ustra(ed 
Drawing No. 2, wherein ,he .ransmissive MEMS type component Is posWoned 
as an mtegra, part inside the image intensifier 320 - a. its input plane area 322 
(implemented on its photo sensitive surface area). 

Let's refer now to Drawing No. 4. Drawing No. 4 is a schematic 
lilustrauon of ye, another version (denoted 410) of a passive nigh, vCng 
system, the one illU5trated in D(aw , ng „ q 2 ^ ^ ^ ^ J£» 

CCD^CMnT ^ °" a " im39e "™" 480 in,ensifier ,hat is «*od>- ^ a 
CCD/CMOS camera and ma, is part of an ICCD type image intensifier 420. 

As is the case with the configuration drawn in drawing No. 2 a 
,ansm,ss,ve MEMS 430 is used ,o regulate the amoun, of ligh, enter ,he imag 
mtensifier 420. An image sensor 480, is attached ,o me image intens^r 
screen, captures ,he image and converts i, ,o video format An image process^ 
circuit analyses the image controls the transmisslve MEMS. 

Reference is being made to drawing No 5, Drawing No. 5 is a schematic 
illustration of an addifiona, version, version 510 o, ,he passive nigh, vZ£ 
system illustrated in Drawing No. 4. wherein me ttansmissive MEMS type 
componen, 530 Is posttioned as an integral part inside me image intensffier^O 
- a, its mput plane area (implemented on its photo sensitive surface area). 

of a Let S refer r W ,0 draWin9 N ° 6 - DraWi " 9 N °- 6 iS a sohe ™«° "Oration 
of a passive mght viewing system 610, wherein a third configuration o, ,he 
presen, invenfion Is embodied, namety regulattng the light masters .££ 

ZZ memTJo smer 62 °- by emp,oyin9 a li9ht r ~<> *- — 

pl^aT , T ° 0mPOnem 63 °' Wh6re " addi,i ° n "» ""^oes 
Polanzatton (,„ order to reduce losses), and wherain ,he control and feedback 

circuit device 685 operates in addifion (697) the image intense 620 in a £J 
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mode, for timing the light intensification provided by the image intensifier 620 to 
fit the time slot after deflecting of the light rays emanating from the intensely 
bright light areas away from the input plane of the image intensifier 620 is 
substantially completed (moving of the reflective MEMS 630 mirrors). 

The light reflected (635) from the sector being observed is routed via lens 
640 to beam splitter 645. The beam of light rays is directed from beam splitter 
645 towards the light regulating means, which is implemented by the reflective 
MEMS 630. The beam of light rays is reflected from the light regulating means 
630 (in its entirety or only parts of it, depending on the sate of operation of the 
mirrors array), in the same plane but at a reversed (an opposing) polarity. The 
polarized beams pass via splitter 645 and are received upon lens 660's surface. 
Lens 660 focuses the beam on a reflective lens 662 that projects the light unto 
the input of image intensifier 620. In a similar manner to the configuration 
illustrated by drawing a No. 1, the intensified image 665 is routed to a splitter 
component 670. The splitter component 670 splits the intensified image and 
projects it simultaneously into two directions - in one direction to the viewer's 
system 675 (the person's eye in the illustrated example; another example might 
be a screen), and in the second direction it is projected unto the image sensor 
680 (for example, a CCD camera or a CMOS device). Image sensor 680 
constitutes the first component of the control and feedback circuit means 685 
that also includes the image processor 690. The control and feedback circuit 
means 685 selectively drives the reflective MEMS 630 mirrors and switches the 
image intensifier to a shut down ("OFF") condition for the duration of time that is 
essentially equal to the time required by the reflective MEMS 630 to deflect the 
beams that generate the glare areas away to the outside of the image intensifier 
input entrance. 

Note that, also regarding the configuration of system 610, any 
professional in this field would understand, that the image intensifier 620 might 
as well have an additional gating capability as aforementioned, that would 
enable integrating the system into a surveillance system that is based on the 
gating imaging principle with or without an auxiliary source that illuminates the 
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target (for example, a laser beam source), for obtaining timed light reflections 
from the selected target. 

Reference is being made to Drawing No. 7 which is a presentation of a 
schematic illustration of an additional version 710 of the passive night viewing 
system presented in Drawing No. 1, wherein the received light beam 735 is 
folded at its direction by 180°. 

Reflective MEMS 730 is positioned in 45 degrees relative relation to lens 
740 and at one state of affairs, reflects the light unto lens 745 that is focused on 
the micro mirrors of the MEMS. An image sensor 780 is attached to the image 
intensifier 720 that captures the image and converts it into a video format; an 
image processing circuit 790 analyses the image and controls the reflective type 
MEMS 730. 

Concurrently, the control and feedback circuit means 785 switches the 
image intensifier to a shut down ("OFF") condition for the duration of time that is 
essentially equal to the time required by the reflective MEMS 730 to deflect the 
beams that generate the glare areas away to the outside of the image intensifier 
input entrance. 

In view of the foregoing discussion, it is evidently clear that any 
professional in this field would understand, that in systems in which the light 
regulating means is of the reflective MEMS type, and in addition one observed 
the intensified image in an un-direct manner, but rather views it using a camera, 
it is possible to avoid the "smearing" by switching of the camera itself rather 
than image intensifier. 

Let's refer now to drawing No. 8. Drawing No. 8 is a schematic illustration 
of a combination of a system 810 for controlling light amenable to be intensified 
by an image intensifier in accordance with the current invention with a planar 
optics technology, such that a display of the intensified image in planar 
packaging mode is enabled, to be viewed jointly by both the eye of an observer 
and a camera. 

A planar optics technology implements holograms' optics for the sake of 
simultaneously displaying an image to a person's eye and to a camera (for 
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ZTd", T up dfep,ay) app,ica,ions >- such * — «*» i8 

descnbed, for example, in paten, app.ica.ions submitted in the United States of 
^.enca, e. g.. No. 09/647520 and No. 60/3 5729 0 submitted by the appZ J 

. " :r;r ent app,ioauon and ,hus ,heir ~ > *™ 

in the illustrated example, a transmissive MEMS oomponen. 830 is 

located upon a glass plate assembly 85!. U gh , photons 835 are routed through 
an ob c, jve 840 tQwaMs transmjssjve mems . uted t r h 

foca, plane. The light that is transferred through transmissive MEMS 830 On 

■0 accordance wifh the state of operating the various areas on its surfl, s 

tens,fie d by image intense 820. The image of the intensified em ^ y 
^mp, ementatl of , he p , anar op(ics jnto image 

imTe H ^ Pe,SOn ' S ^ ' he i,IUStrated — m and into an 

■mage whose p,c,ure is taken by image sensor 880 (e. ... CCD/CMOS camta) 

^ feedbaT 96 r SOr C ° nS,i,Ute5 * he *"» C0 ~« * »• control and 
feedback crcu,. means 885 that includes in addition the image processo 890 
and connection 895 through which ,he image processor 89 0 1Z 2 

re—™ ~ — * - — 

It will be appreciated by persons who are skilled in the art that the 
present invention is not limited by what has be»„ „ „• , , 
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Claims 

1. A system for controlling light that is amenable for intensification by an 

Image Intensifier, and where the system includes - 

means for regulating light intensity, wherein it is positioned externally to the 
image intensifier at the focal plane of the light to be intensified or placed 
internally at the focal plane of the image intensifier before the photo sensitive 
area of the image intensifier; and 

a control and feedback circuit means that includes an image sensor, wherein 
sa.d ,mage sensor is capable to detect the zones with intensely bright light 
areas and is coupled with an image processing means that relates the locations 
of sa.d zones with intensely bright light areas that where detected by said image 
sensor to the respective areas on the surface of said light regulating means in 
a manner enabling selective operation of said light regulating means at those 
areas, so that it can operate on the image received from the image intensifier 
and 

the system is characterized by its configuration and functions, so that - 

said light regulating means is a reflective MEMS component or a transmissive 
MEMS component; and 

in case wherein said light regulating means is a reflective MEMS component 
then said control and feedback circuit drives in addition the image intensifier to 
operate in a gating mode, in order to time the light intensifying action of the 
.mage intensifier to start upon the specific time slot that was essentially 
completed, of deflecting the light rays emanating from the intensely bright light 
areas away from the input plane of the image intensifier. 

The system for controlling light that is amenable for intensification by an 
Image Intensifier in accordance with claim 1 , and wherein - 

said light regulating means is a transmissive MEMS component that is mounted 
as an integral part inside said image intensifier. 
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' 3 - , ™ e SyStem f0r COntrolli "9 «9ht that is amenable for intensification by an 
image Intensifier in accordance with claim 1, and wherein - 

s iZTrZT* 0 ' ,ha ' de,eC,S 2 ° neS WKh b ^ *>* — - a 

5 ouu / CMOS camera. 

4. The system for controlling light that is amenable for intensification by an 
Image Intensifier in accordance with claim 3, and wherein - 

s S il d ,T era J S ' O0a,ed S ° ^ * record/sh °°' «— in parallel to the line o, 
s-ght of sa,d ,mag e intensifier and receives, independently, reflected Ugh. 
io signals from the area under surveillance. 

5. The system for controlling light tha, is amenable for intensification by an 
Image Intensifier in accordance with claim 3, and wherein - 

said camera is located a, the output of said image intensifier in omer to record / 
photograph the intensified image. 

» 6. The system for controlling light that is amenable for intensification by an 
Image Intensifier in accordance with claim 1, and wherein - 

,"1113 SSnSOr iS 3 deViCS ° f ICC ° ' S in,e9rated in °» 

20 ^ , ma T m COntr °" ing li9nt ' nat * amenab ' e f ° r inte "™n by an 
20 Image Intensifier in accordance with claim 1 , and wherein - 

said image intensifier is endowed with a gating capability, hence is capable of 
timing ,he light being reflected from a target that was illuminated using an 
auxiliary source, for receiving timed light reflection from said illuminated target. 
8. A passive night viewing system, that includes - 

" an j" la9e h in,e i nSmer wi,h * P"°'° sensiflve area upon which (he image 

mat can be mtensKied is projected, and a, whose ouiput the intensWed image is 
being observed, and a 

the system is characterized by the additional items that i, incorporates, name.y - 
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a system for con.rol.ing light signals that can be intensified by said image 
intensifier, and that includes - 

light regulating means positioned at the focal plane of said amenable for 
intensification light, at a location which is however before the photo sensitive 
5 area of said image intensifier, and 

a control and feedback circuit means that includes an image sensor, and 
wherem said image sensor detects the intensely bright light areas and an image 
processing means that relates the intensely bright light areas that we re detected 
using said image sensor, to the respective areas of the light regulating means 

■» m a manner tha, enab.es selective operation of the light regulating means in 
sa,d ,n«ense,y bright light areas in order to influence the image being received at 
the output plana of said image intensifier, and wherein said system for 
centring the light that can be intensified is characterized by the following - 
said light regulating means constitutes a reflective MEMS component or a 

is transmissive MEMS component, and wherein - 

In case said light regulating means constitutes a reflective MEMS component 
then said control and feedback circuit means drives, in addition, the image 
n«ens,fler to operate in a gating mode, so that « times the intensMcation of the 
K M by sa,d ,mage intensifier to suit the specific time slot that was essentially 
» completed, of deflecting the light rays emanating from the intensely bright lighl 
areas away from the photo sensitive surface area o, said image intensify 

9. A method for controlling light that is amenable for intensification by an 
Image Intensifier that includes the stages of - 

positioning light regulating means a, the focal plane of the light tha, is amenable 
s fcrmtensrtcation and before the photo sensitive area of the image intensifier 

12 T- ^ Z ° neS ° f in ' enSely bri9M " 9ht afeaS in *° bei "9 «* 

from the image intensifier, and 
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relating the locations of said intensely bright light areas to the respective zones 
of said light regulating means surface, and 

conducting selective operation of said light regulating means in the above cited 
zones and areas, in order to influence the intensified image that is received at 
said image intensifier's output. 

Whereas said method is characterized by that the - 

light regulating means might be a reflective MEMS component or a transmissive 
MEMS component, and in case the light regulating means constitutes a 
reflective MEMS component, then the methods includes, in addition, a stage of - 
operating said image intensifier in a gating mode, so that it times the 
mtensification of the light by said image intensifier to suit the specific time slot 
that was essentially completed, of deflecting the light rays emanating from the 
intensely bright light areas away from the photo sensitive surface area of said 
image intensifier. 

A system according to any of the claims 1 - 7, substantially as described 
herein above. 

11. A system according to any of claims 1 - 7, substantially as illustrated in 
any of the drawings. 

12. A system according to claim 8, substantially as described hereinabove. 

20 13. A system according to claim 8, substantially as illustrated in any of the 
drawings. 

14. A method according to claim 9, substantially as described hereinabove. 

15. A method according to Claim 9, substantially as illustrated in any of the 
drawings. 

25 
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